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Abstract

Background: Microinstability of the hip joint is a proposed cause of hip pain and reduced function in young indi-
viduals. The underlying mechanism is thought to be extraphysiological hip motion due to bony deficiency and/or
soft tissue deficiency or decreased soft tissue function. Recently, the condition has gained increased attention, and
despite the fact that treatment today includes both non-surgical and surgical approaches, there is limited evidence
on diagnostic specificity and treatment effects. The aim of this study is to evaluate clinical outcomes of both non-
surgical and surgical treatment for microinstability of the hip joint.

Methods: A multicenter prospective cohort study is planned to evaluating the outcome of physical therapy aimed at
stabilizing the hip joint, as well as arthroscopic plication of the hip joint capsule, if the physical therapy fails. Outcomes
will be evaluated using hip-specific patient-reported outcome measures: the short version of the International Hip
Outcome Tool and the Copenhagen Hip and Groin Outcome Score, strength and function tests, health-related quality
of life as determined using the European Quality of Life-5 Dimensions and the European Quality of Life-Visual Analog

evaluated at 6, 12 and 24 months after each treatment.

Scale, sports activity levels according to the Hip Sport Activity Scale, and reported complications. Patients will be

Discussion: Itisimportant to evaluate the clinical outcomes of both non-surgical and surgical treatment for sus-
pected microinstability of the hip joint, and the planned prospective evaluation will contribute to the understanding
of non-surgical as well as surgical treatment outcomes, including complications.

Trial registration: Clinicaltrials.gov: NCT04934462. Registered June 22 2021.
Keywords: Hip joint, Microinstability, Physical therapy, Arthroscopy

Background

Microinstability of the hip joint is defined as extraphysi-
ologic hip motion or pathological laxity that causes hip
pain, with or without a subjective feeling of instabil-
ity, and results in reduced hip function among young
and active individuals [1-5]. The prevalence of hip
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microinstability is still unknown; however, the current
data suggest that it is more common in women [6]. Hip
stability depends on static and dynamic stabilizers. Static
stabilizers comprise the bony morphology of the acetabu-
lum and proximal femur, labrum, and capsular and non-
capsular ligaments, with the iliofemoral ligament being
the strongest ligament in the body. The negative intra-
articular pressure, adhesion-cohesion, and muscle forces
comprise the body’s dynamic stabilizers. Microinstabil-
ity of the hip joint can be due to acetabular dysplasia,
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connective tissue disorders, macrotraumas, microtrau-
mas, and iatrogenic and idiopathic causes [3]. Tradition-
ally considered a highly stable joint, studies have shown
that there is a range of translation in different hips, sup-
porting the possible existence of hip microinstability [7—
10]. In the setting of repetitive and/or forceful rotational
or axial loading, this motion could stress the labrum, cap-
suloligamentous structures, and articular cartilage, ulti-
mately leading to damage of the same. A unique pattern
of articular cartilage damage, with inside-out abrasion,
and labral- and chondral damage straight anteriorly and
straight laterally has been shown to be associated with
hip microinstability [11].

The diagnosis of hip microinstability is still poorly
defined but is based on a combination of symptoms,
physical examinations, and imaging findings. Patients
rarely complain of hip instability; instead, deep pain in
the hip joint, such as the c-sign where pain is felt deep
in the inguinal crease or groin, is the predominantly
reported symptom. Three physical examination tests
used to identify microinstability have been evaluated:
the abduction-hyperextension-external rotation (AB-
HEER), the prone instability, and the hyperextension-
external rotation (HEER) tests. The specificity for these
tests ranges from 85.1-97.9%, and sensitivity ranges from
33.9-80.6% [12]. In addition to these physical examina-
tion tests, the range of motion (ROM) of the hip joint has
been evaluated, and a combined flexion and rotation arc
>200° has been associated with hip microinstability, with
a sensitivity of 68.9% and specificity of 80.0% (Curtis., in
submission). For imaging evaluation, the CIliff sign has
been identified as a radiographic finding present in 89%
of patients with hip microinstability, compared to 27%
among patients without hip microinstability; in addition,
the femoro-epiphyseal acetabular roof (FEAR) index has
been used to distinguish between stable and unstable
hips [13-15]. Moreover, magnetic resonance arthrogra-
phy (MRA) findings associated with microinstability of
the hip joint include anterior hip capsular thinning dis-
tal to the zona orbicularis (<3 mm) [16, 17]. Further sus-
picion of the diagnosis of hip microinstability can arise
intraoperatively, demonstrating the ease of distraction
of the hip joint together with visualization of the specific
inside-out articular chondral wear pattern, perifoveal
articular cartilage damage, and damage to the articular
cartilage and/or labrum straight anteriorly or straight lat-
erally (Safran et al., in submission) [12, 18].

Treatment for hip microinstability is initiated with
non-surgical treatment consisting of physical therapy
that is mainly aimed at stabilizing the hip. If non-surgi-
cal treatment fails, surgery with arthroscopic plication
of the hip joint capsule has yielded favorable results with
low complication rates [6]. The anterior hip capsule has
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been shown to play an important role in hip stability, and
in the applied arthroscopic technique, a plication of the
capsule is performed in the region of the capsule that
does not have ligamentous thickening. This is performed
to tighten the hip capsule and improve the stability of the
hip joint without limiting the hip’s motion or overcon-
straining the joint [19, 20].

An increasing body of evidence supports microinsta-
bility as a cause of hip pain; however, high-level scientific
evidence supporting its role is still lacking. The current
literature predominantly consists of retrospective and
smaller prospective cohort studies [6, 21, 22]. It is of para-
mount importance that clinical decision-making is based
on high-level of scientific evidence, as well as high meth-
odological quality. The aim of the present prospective
study is to evaluate the treatment outcomes of non-sur-
gical and arthroscopic treatment for hip microinstability.

Study objectives
The primary research objective is to evaluate the out-
comes of non-surgical and arthroscopic treatments for
hip microinstability using patient-reported outcome
measures (PROMs) and strength and function tests up to
two-years following treatment.

The secondary objectives are to evaluate health-related
quality of life (HRQL), sports activity levels, and compli-
cations of non-surgical and arthroscopic treatment.

Methods

Study design

This is prospective cohort study will include patients >
18 years of age. Patients will be evaluated clinically and
radiographically at enrollment, and with PROMs and
strength and functional tests at enrollment and at 6,
12, and 24 months following treatment. Patients will
be recruited by experienced hip surgeons and sports
medicine researchers at multiple national clinical sites.
Hip function and HRQL will be evaluated using the
short version of the International Hip Outcome Tool
(iIHOT-12), the Copenhagen Hip and Groin Outcome
Score (HAGOS), the Hip Sports Activity Scale (HSAS),
the European Quality of Life-5 Dimensions (EQ-5D),
the European Quality of Life-Visual Analog Scale (EQ-
VAS), and strength and functional tests [23-26]. Ethical
approval for this study was granted by the Swedish Ethi-
cal Review Authority (#2020-05416). Written informed
consent will be obtained from all the participants. This
study complies with the declaration of Helsinki.

Participant selection

Eligibility criteria

The inclusion criteria are as follows: 1) the patient experi-
ences hip pain; 2) presence of at least one other finding
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suggestive of hip microinstability on physical examina-
tion or imaging; and 3) at least 50% reduction in pain on
the Visual Analog Scale (VAS) following intra-articular
hip injection of mepivacaine (10 ml, 10 mg/ml). The
physical examination findings suggestive of hip micro-
instability that will be considered include a positive AB-
HEER test, positive prone instability test, positive HEER
test, Beighton score >4, and combined flexion and rota-
tion arc >200°. The imaging findings suggestive of hip
microinstability that will be considered are a borderline
dysplasia (defined as a lateral center edge (LCE) angle of
20° to <25°, an anterior center edge (ACE) angle of 20° to
<25°, and a Tonnis angle >10°-14°), a FEAR index > -5°,
and a positive CIiff sign (Table 1). The LCE angle, Tonnis
angle, FEAR index and CIiff sign will be evaluated using
standardized anteroposterior (AP) view radiographs. The
ACE angle will be evaluated using false-profile view radi-
ographs. In addition, magnetic resonance imaging (MRI)
will be performed to assess differential diagnoses. The
exclusion criteria are as follows: 1) age <18 years; 2) Ton-
nis grade > 0 ; 3) LCE angle <20°; 4) ACE angle < 20° 5)
Tonnis angle >14°; 6) history of Legg—Calve—Perthes dis-
ease; 7) avascular necrosis of the femoral head; 8) prior
hip surgery; 9) pigmented villonodular synovitis (PVNS);
10) synovial chondromatosis; and 11) other conditions
that make the diagnosis of microinstability unlikely.

Participant recruitment

Patients will be recruited from participating center clin-
ics. Patients are mainly referred to these clinics by other
orthopedic surgeons who do not specialized in hip

Table 1 Inclusion criteria

Symptoms Hip pain

AB-HEER test

Prone instability test
HEER test

Hip flexion + rotation arc > 200°

Physical examination

Beighton score >4
FEAR index > -5°

Borderline dysplasia

- LCE 20° to <25°

« ACE 20° to <25°

- Tonnis angle >10° to 14°
Cliff sign
At least 50% reduction of pain

Imaging

Intra-articular hip injection (mepiv-
acaine)

The inclusion criteria are symptoms of hip pain together with at least one

other positive finding on physical examination or imaging suggestive of hip
microinstability and at least a 50% reduction in pain following an intra-articular
hip injection of Mepivacaine. AB-HEER abduction-hyperextension-external
rotation, ACE anterior center edge, HEER hyperextension-external rotation, FEAR
Femoro-Epiphyseal Acetabular Roof, LCE lateral center edge
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preservation, as well as by family medicine doctors and
physical therapists. All patients who fulfill the study cri-
teria will be considered for inclusion and asked for their
consent to participate.

Study exposure

The study groups will be defined by the given treatment
and divided into groups: the non-surgical treatment only
group (group 1) and the failed non-surgical treatment
followed by arthroscopic treatment group (group 2).

Non-surgical treatment

All patients (both groups 1 and 2) will undergo six
months of non-surgical treatment in the form of physi-
cal therapy aimed at stabilizing the hip joint. The physi-
cal therapy will include exercises aiming to improve and
strengthen the hip musculature (see Additional file 1).

Arthroscopic treatment

For patients with failed non-surgical treatment, which
is defined as unsatisfactory hip function reported by the
patient at 6-month follow-up, and where it is deemed
that the patient could benefit from surgical treatment,
diagnostic hip arthroscopy will be performed. The
perioperative diagnostic criteria for hip microinstabil-
ity are based on international expert consensus and are
presented in Table 2 (Safran et al., in submission). If fur-
ther signs of microinstability are found intraoperatively,
arthroscopic treatment will be performed in the same
session. Arthroscopic treatment of hip microinstability
is performed with the patient in a supine position, on a
traction table, with a well-padded perineal post. Standard
hip arthroscopic portals are utilized, and plication of the
capsule is performed with a suture shuttling technique in
the region of the capsule that does not have ligamentous
thickening, between the iliofemoral- and ischiofemoral
ligaments [6]. Postoperatively, patients will be limited to
foot flat weight bearing of no more than 10 kg in a hip
orthosis, with their ROM limited to 0° to 90° of hip flex-
ion for 2 weeks, and no supine straight leg raises for 4

Table 2 Perioperative diagnostic criteria for hip microinstability

Ease of hip distraction under anesthesia
Inside out pattern of chondral damage

Location of chondral damage on the acetabulum (straight anterior or
straight lateral)

Pattern of labral damage (labral chondral junction)
Anteroinferior labrum chondral damage

Perifoveal cartilage damage

Presence of a focal capsular defect

Capsular status (thin and poor quality)




Ohlin et al. BMC Musculoskeletal Disorders (2022) 23:309

weeks. Postoperative rehabilitation will follow the same
rehabilitation protocol as that for non-surgically treated
patients (see Additional file 1).

Study outcomes

The primary outcome is hip function determined
by PROMs and strength and function tests under-
taken 24 months after treatment. Secondary outcomes
include HRQL, sports activity levels, and treatment
complications.

PROMs for hip function include the iHOT-12 and
HAGOS. The iHOT-12 consists of 12 questions covering
symptoms and functional limitations, sports and recrea-
tional activities, and job-related as well as social, emo-
tional, and lifestyle concerns. The HAGOS consists of
37 questions divided into six subscales: symptoms, pain,
physical function in daily living, function in sports and
recreational activities, participation in physical activities,
and quality of life. Both the iHOT-12 and HAGOS have
been translated and validated in Swedish and have shown
sound psychometric properties when used for young and
active individuals with hip complaints [27, 28].

Maximal isometric hip muscle force for hip flexion,
extension, adduction, and abduction will be assessed
using an externally fixated dynamometer or a handheld
dynamometer (Hoggan MicroFET2, Hoggan, Scientific
L.L.C, Salt Lake City, USA). The maximum developed
force in Newtons (N) will be recorded.

Hop performance will be measured with three single-
leg hop tests: vertical hop (Muscle lab, Ergotest Tech-
nology, Oslo, Norway), hop-for-distance, and 30-second
side-hop test. Each hop test is performed with the
patients holding their hands behind their backs. For the
vertical hop, the time from takeoff to landing is con-
verted into hop height in centimeters (cm). In the hop-
for-distance test, the distance between the tip of the toes
at takeoff to the heel at landing is measured in ¢cm. For
the 30-second side-hop test, one trial per leg is allowed,
where the patient will be instructed to hop as many times
as possible over two lines that are 40 cm apart. The num-
ber of hops will be recorded.

HRQL will be evaluated using the EQ-5D and EQ-
VAS. Sports activity level will be determined via the
HSAS, which is a hip joint-specific sports activity scale
that ranges from no performance of recreational or
competitive sport to performance of competitive sports
at national and international elite levels. The HSAS has
been translated and validated in Swedish and has shown
sound psychometric properties when used with young
and active individuals with hip complaints [29]. All com-
plications, including, but not limited to, stiffness, con-
tinued instability, reoperations and or conversion to a
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total hip arthroplasty (THA), will be documented by
researchers.

Study follow-up

Patients will be followed-up for 24 months post-treat-
ment (i.e. midterm follow-up). Group 1 will be followed-
up 24 months after initiation of physical therapy, and
group 2 will be followed-up 24 months after surgery.
PROMs will be completed electronically by the patient
at baseline, and at 6, 12, and 24 months post-treatment.
Strength and function tests will be evaluated during in-
person visits by physiotherapists at baseline, and at 6, 12,
and 24 months post-treatment. Number of physical ther-
apist visits will be summarized at 6 months post-treat-
ment. Documentation of complications will be recorded
at 24 months post-treatment. Non-responders will be
reminded via email and telephone multiple times before
being considered as lost to follow-up.

Sample size calculation

Based on previous results of arthroscopic hip preser-
vation surgery, for the comparison of pre- and post-
treatment hip function, a minimum sample size of 26
patients for each treatment group is needed to reach a
power of 80% with the iHOT-12 (sigma 25.5, alpha 0.05,
effect size 20) [30].

Statistical plan

Changes in hip function, sports activity levels, and HRQL
at 6-, 12-, and 24-month follow-ups compared to base-
line within groups will be evaluated using the Wilcoxon
signed-rank test. Comparisons between groups 1 and 2
will be performed using the Mann—Whitney U test. The
results will be reported as numbers, distribution values,
and associated p-values. Complications will be reported
as numbers and percentages. No interim analyses are
planned. The alpha value will be set at <0.05.

Study committee

The Steering Committee will provide guidance to the
overall study and specific responsibilities of the commit-
tee include reviewing and approving the study protocol
and resolve any challenges that arise during the study.
The study committee have full authority how trial results
should be communicated. Substantive contributions to
the design, conduct, interpretation and reporting are
required from authors on the final trial report.

Data management

Demographic data, clinical and imaging findings, and
procedures will be reported by the treating orthope-
dic surgeon. The PROM data will be reported by the
patient using electronically administered questionnaires,
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and results from the strength and function tests will
be reported by the treating physical therapist. Once
received, the data will be visually checked by the
researchers, and all missing, implausible, or inconsist-
ent data will be queried. All data will be kept confidential
and secure at the University of Gothenburg. All databases
used for the storage of study data will be password-pro-
tected and accessible only to study personnel.

Ethics

All patients who meet the eligibility criteria and are
considered for inclusion will receive oral and written
information and the option to ask questions regarding
the study. Participation in the study is voluntary, and
the patients can withdraw from the study at any time.
Patients will have to sign a consent form before inclu-
sion in the study. The study is performed according to the
Helsinki Declaration and ethics approval for this study
was granted by the Swedish Ethical Review Authority
(#2020-05416).

Discussion

The rationale for this study is as follows: 1) there is a
need for more high-level scientific evidence on the treat-
ment outcomes for hip microinstability; 2) the majority
of existing studies have focused on hip-specific PROMs
as outcomes, and objective data on strength and function
are lacking; and 3) the current literature mainly evaluates
surgical treatment, and more evidence on the outcomes
of non-surgical treatment is needed.

This study is one of the few prospective cohort stud-
ies on the outcomes following treatment for hip micro-
instability. Strict diagnostic criteria and a thorough
study design with prospective calculations of sample
size, consecutive inclusion of patients, an appropriate
follow-up time, means to reduce loss to follow-up, and
adequate statistical analysis will contribute to its high
methodological quality [31]. The use of not only suitable
and validated hip-specific PROMs but also strength and
functional tests, HRQL measures, and documentation of
complications will provide a comprehensive evaluation
of the treatment outcomes. A standardized rehabilitation
protocol divided into different phases, with strict crite-
ria for progression and clearly stated goals, will enable
a worthwhile evaluation of non-surgical treatments and
facilitate comparisons with surgical treatment.

With an increasing awareness of hip microinstabil-
ity and a corresponding increase in both non-surgical
and surgical treatment, high-level scientific evidence
is needed to improve the given treatment and provide
patients with realistic expectations. A prospective
evaluation of treatment outcomes is needed to ensure
that these often young and active patients are given a
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treatment that is effective and, simultaneously, does not
expose them to unnecessary procedures and risks. This
is of great importance not only for individual patients
but also for the health care system.
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